Most information on population risk factors for stroke and myocardial infarction is based on epidemiological studies of men, whose risk of cardiovascular disease is greater than that of women.
associated with the risk of stroke and myocardial infarction, with relative risks of 2-47 (95% confidence interval 1 89 to 3 23 ) and 1-93 (95% confidence interval 1 52 to 2 44) respectively. The relative risks associated with past smoking decreased according to the length of time since stopping smoking. A family history of stroke was not significantly related to the risk of stroke or myocardial infarction. Single women had a lower risk of stroke and myocardial infarction than married women (relative risk 0-49), but parity, past use of oral contraceptives, and menopausal state were not significantly related to the risk of stroke and myocardial infarction in this study. Other characteristics that were identified as risk factors either for subsequent stroke or for myocardial infarction included not only hypertension, diabetes, and past histories of stroke and myocardial infarction, but also past histories of gynaecological cancer and of venous thrombosis. The association with venous thrombosis may indicate the importance of the haemostatic system in a common pathogenesis of venous thrombosis and myocardial infarction.
Most information on population risk factors for stroke and myocardial infarction is based on epidemiological studies of men, whose risk of cardiovascular disease is greater than that of women.
Whereas the risks of fatal stroke are fairly similar in men and women, the risk of fatal ischaemic heart disease is substantially lower in women than in men at all ages, especially so under the age of about 65 years. About 40% of deaths in women of all ages and >20% of those in women under the age of 65, however, are attributed to ischaemic heart disease or cerebrovascular disease.' Additional information on *Present address and requests for reprints to Dr S G Thompson 16 February 1989 risk factors for stroke and myocardial infarction in women alone is therefore needed to provide a complete description of the important risk factors in the population as a whole.
In a case-control study of stroke and myocardial infarction in women in the United Kingdom, based in general practice, in which the focus was on the use of menopausal hormonal replacement therapy,2 information was also systematically collected on other potential risk factors. This paper describes the findings of the study with regard to these other factors.
Patients and methods
The methods have been described in detail elsewhere2; only the essential features are reported here. The study was cervical, or breast) was significantly related to the risk of myocardial infarction, but not to the risk of stroke (table 4) . When all the medical histories were considered simultaneously in a multivariate analysis, the estimated relative risks were generally slightly less than those presented in table 4 because of the interrelations between them. While the risk associated with a past history of arterial thrombosis (excluding stroke, subarachnoid haemorrhage, and myocardial infarction) was no longer statistically significant in the multivariate analysis, the risks associated with all the other past histories remained strong, with relative risks similar to those shown in table 4.
Discussion
This study provides estimates of the relative risk of stroke and myocardial infarction in women associated with various factors that are easily assessed in general practice in the United Kingdom. These risk estimates are quite precise, being based on 603 cases of stroke and myocardial infarction made available through the collaboration of a large number of group general practices over an extended period of time.
Because this was a case-control study, it was not appropriate to measure a number of other risk factors, such as serum cholesterol, weight, and blood pressure, because they might have been changed by the acute stroke or myocardial infarction itself.
Since the interviews and the retrieval of information from the medical notes were performed by practice nurses who knew whether the woman was a case or control, some bias is possible. Because the main emphasis of the study was on the use of hormonal replacement therapy, however, it seems likely that the data reported in this paper would have been collected with the same thoroughness for controls as for cases. Where the abstraction of data from the medical notes was checked by an independent quality control nurse, there was no apparent tendency for the practice nurse to over-report positive medical histories in case patients. It is possible that the information on family history, which was obtained by interview, may have led to estimated relative risks slightly inflated by recall bias. The present study suggests that single women have a lower risk of stroke and myocardial infarction than married women. These findings are supported by the Framingham Study which found that among clerical workers, single women had lower risks of 406 Thompson, Greenberg, Meade Risk factorsfor stroke and myocardial infarction in women in the United Kingdom coronary heart disease than married women who had raised children.7 Other studies have suggested that women who are widowed, divorced, or separated are more likely to develop coronary heart disease,8 but this was not seen in the present study.
Only a few studies found an association of parity with the risk of coronary heart disease in women.
Where an association was found, multiparous women had a higher risk of coronary heart disease than nulliparous women,9'0 but most studies did not find such an association. " In the present study, no association between parity and the risk of stroke and myocardial infarction was evident, especially after adjustment for marital state. Only 11% of the married women were nulliparous, so that marital state and parity were somewhat interrelated. The potential confounding effects of both age and marital state need to be carefully controlled in studies on parity.
Whereas it is generally found that current oral contraceptive use is associated with a threefold to fourfold increase in the risk of myocardial infarction and stroke,'2 the effects of oral contraceptives after their use has ceased are more uncertain. An increased risk of stroke, but not myocardial infarction, lasting more than six years after cessation of oral contraceptive use has been suggested." In one case-control study of myocardial infarction, no association with past oral contraceptive use was found overall'4; however, an increased risk was evident in those past users of oral contraceptives in whom the duration of use was greater than five years. '5 In the present study, we found no significant association of the past use of oral contraceptives with the risk of stroke and myocardial infarction; the low rate of past oral contraceptive use (9% of the women) precluded the useful subdivision of the data according to time since last use and type of cardiovascular event. Possibly, in a similar way, the low proportion ofwomen who were premenopausal may have prevented the demonstration of a greater cardiovascular risk in postmenopausal than in premenopausal women of the same age, which has been found by others. '6 7 In the present study, women who smoked cigarettes had about 2-5 times the risk of stroke and myocardial infarction compared with women who had never smoked. This is a consistent finding in studies of women'8 as well as in studies of men. In the Medical Research Council's Mild Hypertension Trial, women had greater relative risks associated with smoking than men, for both stroke and myocardial infarction.'9 The finding of a decreasing relative risk with increasing age is supported by other studies of women' as well as those of men. Overall, exsmokers had only a marginally higher risk of stroke and myocardial infarction than women who had never smoked. Subdivision of the data according to time since giving up smoking, however, showed that those who had given up in the past five years still maintained a substantial proportion ofthe excess risk attributable to current smoking. No excess risk was evident in those women who had given up for > 10 years. Other studies ofcoronary heart disease showed similar results in men.2' The mechanism by which smoking causes coronary heart disease thus has long term effects which are not rapidly reversible on giving up smoking.
Family history is an important risk factor for coronary heart disease; studies in general have shown about a twofold risk associated with a parental history of coronary heart disease.2224 Similar or more extreme results have been found for siblings. In the present study we did not know the age at which a parent or sibling developed a myocardial infarction or stroke, and the family history considered was that for any parent or sibling. There was a notable distinction between the relevance of family histories of myocardial infarction and that of stroke; while a family history of myocardial infarction was similarly related to the risk of both stroke and myocardial infarction in the index subject, a family history of stroke was not apparently related to either. This is despite the fact that hypertension, and to a lesser extent smoking habits, have tendencies to aggregate in families,22 and that a family history of stroke has been found to be related to the risk of stroke in women in a previous study.25
The relations seen between past medical history and the risk ofstroke and myocardial infarction (table 4) are mainly expected, at least in qualitative terms. Both hypertension and a past history of stroke or subarachnoid haemorrhage were more strongly related to the risk of stroke than to the risk of myocardial infarction. In contrast, past histories of diabetes and myocardial infarction were related similarly to the risk of myocardial infarction and of stroke. Diabetes is one of the risk factors for coronary heart disease that is more important in women than men, with the result that women with diabetes have a risk of myocardial infarction similar or only slightly lower than that of diabetic men.2627 So while diabetes is associated with about a twofold increase in coronary heart disease risk in men,' the relative risk for women in this study was tenfold. Although the past histories considered were somewhat interrelated, their independent associations with risk (as expressed in a multivariate analysis) remained important, and their importance was only slightly diminished as compared with when each past history was considered singly.
The slightly increased risk of myocardial infarction seen in this study associated with a past history The importance of a past history of venous thrombosis for the future risk of myocardial infarction found in the present study has not been described before. The most obvious common risk factors for venous and arterial events are haemostatic variables.'03' This finding supports the hypothesis that raised concentrations of certain coagulation factors or decreased fibrinolytic activity may predispose to thrombosis, there being evidence for this in both population studies"2 and clinical studies." '5 
